HCl solution with a soil/solution ratio of 1:100 (0.3 g/30 mL) for 2 h (n = 3). Prior to the extraction process, excess water in the soil was removed by centrifugation (4 min at 470 g), but was not completely removed.
The concentrations of Cd based on the weight of soil were corrected for water content (60%) for all soils. The concentrations of HCl-extracted Cd tend to increase with decreasing soil pH during the reducing period (a) whereas such relationship is little found in the soil during the oxidizing period (b). 
Cd K-edge XANES spectroscopy
The Cd K-edge XANES spectra have an absorption edge at ~26,715 eV (Fig. S3 ). The spectrum of CdS is characterized by a flat shoulder at the post-edge range whereas the spectrum of Cd associated with ferrihydrite (Cd-O) has a relatively high absorption value. As previously reported (Hashimoto and Yamaguchi, 2013) , such differences in the XANES spectra can be used to distinguish CdS (Cd-S bond) from other Cd associated with soil colloids (Cd-O bond). According to visual observations, the XANES spectrum of soil samples were similar to that of Cd-soil reference at the early stage of reducing period, and then became similar to that of CdS reference toward the end of reducing period at day 29. In the following oxidizing period up to day 50, the shape of soil XANES spectra was shifted from the CdS to Cd-O references. Figure S4 shows S K-edge XANES spectra of (a) FM and (b) NK soil samples. These spectra were characterized by multiple white-line peaks, derived from multiple oxidation states of soil S. According to the previous study (Hashimoto and Yamaguchi, 2013) , various S species were grouped as three oxidation state, including reduced (peak energy < 2475 eV and oxidation number -2 ~ +0.5), intermediate (peak energy 2475 -2479 eV and oxidation number +2 ~ +3.68) and oxidized (peak energy > 2480 eV and oxidation number +4 ~ +6) because it was difficult to determine one by one soil S species. According to visual observations, the peak intensity of intermediate S in FM soils is greater than NK soils, and these were changed during the soil incubation period. Table S1 . The best and second-best (in parentheses) results of LCF on Cd K-edge EXAFS spectra of soil samples 
S K-edge XANES spectroscopy
Time Cd-ferrihydrite Cd-humus CdS CdCl 2 R † ---------------------------------------%--------------------------------------- FM) † ---------------------------------------%--------------------------------------- FM
